Detailed description of the method used to analyse the effects of fish size and environmental factors on yearseason and year-month average path length (APL), network density, network diameter and network cluster using linear mixed effects models. The following sections describe the procedures used to run the analyses.
: Variables used in the linear mixed effect model analyses of Caranx ignobilis (a) and Gnathanodon speciosus (b) seasonal and monthly networks. "FL" is fork length, "AW" is alongshore wind, "CW" is crossshore wind, "WT" is water temperature, "WF" is water flow, and "L" is light intensity. 
Statistical Models
First fixed factors were centred to simplify interpretation and facilitate comparison of their importance (Schielzeth, 2010) . A variable (ID_YR) combining individual tag and year was included as a random factor to enable population-level prediction, account for the repeated-measures nature of the data and for unequal numbers of detections used to construct individual networks across years (Bolker et al. 2009 ). Linear models were implemented using the "lme" function from the 'nmle' package (Pinheiro et al. 2014) in the R statistical environment (R Development Core Team 2014). For each network metric (i.e. APL, network diameter, network density and network cluster), global models were fitted with different weight functions to account for heterogeneity of variance. The corrected Akaike information criterion (AICc) was calculated for each model. The models with the lowest AICc values, indicating greater support for the model, were selected (Burnham & Anderson 2004) . Diagnostics plots (i.e. residuals plot and auto-correlation function plot) evaluated goodness of fit (Burnham & Anderson 2002 , Zuur et al. 2010 . If auto-correlation was present, global models were fitted with different correlation functions to account for temporal autocorrelation and heteroscedasticity. The corrected Akaike's information criterion was recalculated and final models with the lowest AIC c values were selected for the analyses. The best model (lowest AIC c ) for all C. ignobilis year-season and year-month metrics, and G. speciosus year-season APL and network diameter and year-month network diameter and network density did not include weight functions. Then, for G. speciosus year-season network cluster and network density and year-month APL and network cluster global models, homogeneity of variance was accounted for using a constant variance structure (varIdent) weighting function. Auto-correlation was found for all year-season and year-month metrics so the global models were fitted with different correlation functions; the best fitted models (lowest AIC c ) included no correlation structure for C. ignobilis year-season APL, network density and network cluster and year-month APL and network cluster, and G. speciosus yearseason APL and network diameter and year-month network diameter and network density. Then, for G. speciosus year-season network cluster and network density and year-month network cluster and C. ignobilis year-month network diameter and network density global models, auto-correlation was accounted for using a linear spatial correlation structure (corLin) whereas for C. ignobilis yearly-season network diameter and G. speciosus yearly-month APL, the best fitted models (lowest AIC c ) included a compound symmetry correlation structure (corCompSymm).
Multi-model inference and model-averaging
Multi-model inference was used to improve estimation of the effects of fish size and environmental factors on C. ignobilis and G. speciosus APL, network density, network diameter and network cluster. First, a set of nested models with different combinations of the fixed variables were derived from the global models (Johnson & Omland 2004 , Bolker et al. 2009 ) using the dredge function from the "MuMIn" package (Barton 2014). Using an information theoretic approach, nested models were ranked using AIC c . Second, model averaging based on Akaike weight was applied to well-fitting nested models (ΔAIC < 2). Best nested models were compared against the null model: y ~ 1 + (1 | ID_YR), where y is the response and ID_YR the random factor, and significant differences were evaluated with maximum likelihood ratio tests (χ 2 , p < 0.05). Fixed variable estimates were calculated using the model.avg function from the "MuMIn" package (Barton 2014) to determine their relative importance and account for model selection uncertainty (Johnson & Omland 2004 , Grueber et al. 2011 . Finally, the full model-averaged coefficients (i.e. shrinkage estimates) were used to account for nested model selection bias (Burnham & Anderson 2002) . Information includes year of deployment (year), fork length (FL), western (W) and eastern (E) sides of Cleveland Bay where individual was captured; number of days present and absent in the study area, residency index, number of receivers it was detected on, and number of path and relative movement per individual. Network density was transformed to normality using logarithmic (log) transformation. Network diameter and network cluster were transformed to normality using square root (sqrt) transformation. Table S6 : Top nested mixed effect models from the model selection analysis examining the effect of fish size and environmental factors on Gnathanodon speciosus seasonal networks. All nested models included a random effect for individual fish and parameters were standardized. Only most relevant nested mixed effect models (Δ AIC c < 2 -Akaike difference) are shown. W is Akaike weight. Asterisks indicate models that differed from null model (p < 0.05). "FL" is fork length, "AW" is alongshore wind, "M" is moon illumination, "CW" is cross-shore wind, and "WT" is water temperature. Clus ~ M+CW 9 -24.44* 0.17 AIC c is the small-sample bias-corrected form of Akaike's information criterion. Network diameter was transformed to normality using logarithmic (log) transformation Table S7 : Top nested mixed effect models from the model selection analysis examining the effect of fish size and environmental factors on Caranx ignobilis monthly networks. All nested models included a random effect for individual fish and parameters were standardized. Only most relevant nested mixed effect models (Δ AIC c < 2 -Akaike difference) are shown. W is Akaike weight. Asterisks indicate models that differed from null model (p < 0.05). "FL" is fork length, "AW" is alongshore wind, "L" is light intensity, "CW" is cross-shore wind, "WF" is water flow and "WT" is water temperature. Table S9 : Top nested mixed effect models from the model selection analysis examining the effect of fish size and environmental factors on Gnathanodon speciosus monthly networks. All nested models included a random effect for individual fish and parameters were standardized. Only most relevant nested mixed effect models (Δ AIC c < 2 -Akaike difference) are shown. W is Akaike weight. Asterisks indicate models that differed from null model (p < 0.05). "FL" is fork length, "AW" is alongshore wind, "L" is light intensity, "CW" is cross-shore wind, "RA" is rainfall and "WT" is water temperature. Clus ~ RA+WT 7 -53.27* 0.05 AIC c is the small-sample bias-corrected form of Akaike's information criterion. Network density and network diameter were transformed to normality using logarithmic (log) transformation. 
